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URING the past three years, unprecedented progress has been accomplished in the study of atherosclerosis. Gofman and his co-workers'-3 have called attention to a newer method of investigation which has stimulated many individuals to search for the unknown substance or substances causally related to atherosclerosis.
There are no known substances which have been proven to be causally related to human atherosclerosis, although there are many factors which are associated with the development of atherosclerosis in humans. These entities which are found in the serum include cholesterol (free, esterified and total) , 46 lipid phosphorus,7'8 total lipids and neutral fats,9 Sf 10-20 molecules'-3 and alpha and beta lipoproteins. 1' 11 One or more of the substances, while not by themselves causally related to atherosclerosis, may actually be a gross reflection of the metabolic error. 7 It has been well documented that one or more of these chemical entities occur in excessive amounts in the sera of humans who overtly manifest atherosclerosis. With the development of thought as to the genesis of atherosclerosis, it has been possible to replace the classic concept that the serum cholesterol is the best index to atherosclerosis and replace it with the tenet that the interrelationship of the blood lipids is by far a better guide to the genesis of atherosclerosis than is any single lipid variable. 7' 12 An observation which requires further amplification is the lowering of serum total cholesterol after the sixth decade in males."3 14 It is not known (a) whether this is due to an actual lowering of the serum total cholesterol or (b) whether it is merely an indication that those individuals with the higher serum cholesterol values are absent at the older ages or (c) whether it merely indicates a value for a selective population of long-lived individuals.
It may be possible by the study of serum lipids in this older age group to obtain a clue which would help to explain the preponderance of males in contrast to females who ex-part to have a home in their old age. They were able to take care of themselves and did not have any history of a major illness, for example, diabetes, which is known to affect the serum lipids. The men and women described in this study were under similar conditions of diet, exercise, and living habits. The national origin of these individuals varied from England, Germany and other European countries to the United States of America. Thus, the men and women in this study were comparable from a racial and national origin, environment, dietary intake and socio-economic status. In addition, the element of nutritional status was considered in this survey and found not to have any bearing on the comparison of the lipids.
Fasting venous blood was drawn on these 38 men and 91 women, and permitted to clot at room temperature; serum separation was completed within four hours after the blood was drawn. Serum cholesterol (free, esterified and total) was determined by the Schoenheimer-Sperry technic.17 18 
RESULTS
The results of the biochemical determinations are to be considered under the following separate sections: (1) serum free cholesterol, (2) serum esterified cholesterol, (3) serum total cholesterol, (4) serum total lipids, (5) serum lipid phosphorus, (6) Sf 10-20 molecules (Gofman), and (7) serum neutral fats.
In addition to these lipid values, various ratios were also determined; namely: (1) free cholesterol-esterified cholesterol, (2) esterified cholesterol-total cholesterol, and (3) total cholesterol-lipid phosphorus.
Serum Free Cholesterol
The 23 and differ from still others.22 24 The differences are probably due to the age difference and the technics involved.
Serum Total Cholesterol
Again, it was observed that the average level of serum total cholesterol is higher in the 91 women in comparison with the 38 men (table 3). It is noteworthy that if serum total cholesterol were the limiting factor in the genesis of atherosclerosis, then it would be expected that the women would show a greater degree of atherosclerosis than the men. However, as will be shown subsequently, the total cholesterol-lipid phosphorus ratio is statistically lower than those values reported by others in age groups similar to those in this paper. This raises the question as to whether there is a rise in total lipids with age. The answer is probably in the affirmative.
Serum Lipid Phosphorus
It is observed, as in the case of the serum cholesterol (free, esterified and total), that there is a statistically significant (p < .001) greater amount of lipid phosphorus in the 
S1 10-20 Molecules
The sole reports on Sf 10-20 molecules stem from Gofman's laboratory.'-3 Gofman and co-workers have reported the Sf 10-20 molecules in 16 women from 61 to 70 years of age and in 37 men from 61 to 70 years of age. The data which are presented here represent The average of the ratio serum free cholesterol-serum esterified cholesterol is the same in the two groups.
Esterified Cholesterol-Total Cholesterol
The ratio of esterified cholesterol to total cholesterol in the serum did not differ significantly in the two groups. These results are similar to those published by other investigators employing similar methods.10' 13, 21 
Total Cholesterol-Lipid Phosphorus
The ratio of total cholesterol to lipid phosphorus is the same in the two groups. This is noteworthy for both the serum total cholesterol and the serum lipid phosphorus are statistically higher in the women than the men, but when the two results are formed into a ratio, there is no statistically significant difference. This observation lends support to the concept that the ratio of total cholesterol to lipid phosphorus is by far of greater importance than either serum total cholesterol or serum lipid phosphorus in assessing the genesis of atherosclerosis. 4' 7, 8 From Gofman' s observations that the Sf [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] with atherosclerosis, the level of serum total cholesterol may be employed as a guide to the molecules do not change in men after the midthirties, but do continue to rise steadily ill women. Perhaps the female has additional protective mechanisms which, in spite of the high concentration of Sf 10-20 molecules in the serum, exert a salutary effect. This will be considered in the discussion.
By applying the technic of partial correlation to the relationship of age, serum total cholesterol and S f 10-20 molecules, it was found that in the men, the correlation betweeni serum In a study made on males subjected to bilateral orchidectomy and given 500 mg. diethylstilbesterol daily, a rise in all lipids was observed, particularly the lipid phosphorus and total lipids. 39 Thus, there appears to be no doubt that female sex hormones do increase the serum phosphorus, serum total lipids, neutral fats and serum total cholesterol. The available data on male sex hormones are not as plentiful, but several reports do show that they exert virtually no effect on the serum lipid level . [40] [41] [42] [43] Goffman and associates3 have presented (0o1-vincing evidence that there is a high degree of correlation (r = 0.8) between the Sf 10-20 molecules and the degree of atherosclerosis. These facts have been founded on much data with extremely judicious analysis of the data.
In the present series of men and women past the age of (65, it has been found that the women have a higher value of Sf 10-20 molecules than the men (70 mg. per 100 cc. to 57 mg. per 100 cc.). It would be reasonable, therefore, to assume from the evidence presented by Gofman that the women should be more atherosclerotic than the men. Based on such signs as fundus examination, x-ray appearance of the aorta, blood pressure and electrocardiographic evidence, there is virtually no difference between the men and the women. It has long been known that women do not experience atherosclerosis to the same degree as men in the younger years and that the development of atherosclerosis in women requires many more years than in men (based on statistics of death rate in the older age groups).44 Accordingly, it is reasonable to suggest that there exists in women an unknown intrinsic factor which prevents the development of atherosclerosis in spite of higher serum total cholesterol levels and/or Sf 10-20 molecules.
Additional evidence to support this hypothesis stems from figure 14 of Gofman's paper,3 which clearly shows similar levels of Sf 10-20 molecules in the sixth decade in both men and women; yet, it has been established by various groups that the peak of the male incidence of atherosclerosis, as judged solely by coronary heart disease, is at that age, with four males to one female dying from this cause. 6. In the women, in contrast to the men, there is a steady rise in the Sf 10-20 molecules past the age of 65. (r = .31 i .10). The serum total cholesterol has an insignificant upward trend in the women and an insignificant downward trend in the men.
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SUMARIo ESPAROL
Las interrelaciones de los lipidos del suero, i.e., colesterol libre, colesterol esterificado, colesterol total, f6sforo lipido, lipidos totales, grasas neutrales y moleculas Sf 10-20 fueron determinadas en noventa y una mujer y treinta y ocho hombres sobre la edad de 65 anlos. Se observ6 que todos los lipidos del suero con la excepci6n de grasas neutrales fueron estadisticamente mas altos en la mujer. Ademas, se demostr6 que el colesterol total del suero y las mol6culas Sf 10-20 del suero estaban correlacionadas en un grado significativo en los hombres, viz., 0.59 4: 0.15, pero en un grado poco significativo en la mujer, viz., 0.21 ± 0.12. Tambi6n se demostr6 que los niveles del colesterol total del suero y de las mol6culas Sf 10-20 aumentan con la edad entre los 65-85 anlos en la mujer pero permanecen estacionarios o actualmente disminuyen en los hombres. El significado de estos hallazgos en la ateroescierogenesis se discute.
